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1 COVENANT
TO RESTRICT USE OF PROPERTY

Located At
2 241 Sixth Street

San Francisco, California$

4
iRecording Requested By:

5 The Knox Partners Limited Partnership
230 Fourth Street

6
San Francisco, CA 94124

7
When Recorded, Mail To:

8
Barbara Cook, Chief
Site Mitigation Branch9
Department of Toxic Substances Control
700 Heinz Avenue, Suite 200i0
Berkeley, California 94710

ii

12

15 This Covenant and Agreement "Covenant") is made on the 15th

14
day of June, 1994, by The Knox Partners Limited Partnership

15
("Covenantor"), which is the owner of record of certain property

16
located at 241 sixth Street, City and County of San Francisco,

17
State of California, described in Exhibit "A" attached hereto and

18
incorporated herein by this reference ("Property"), and by

19
the California Department of Toxic Substances Control

20
("Department"), with reference to the following facts:

21

22
A. The Property consists of one parcel, identified as Lot 7A of

23
Assessor's Block 3732, in the City and County of San

24
Francisco, California. The Property has 8,000 square feet.

25

26

27 -I-

E
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i! The Property is bordered to the north by Tehama Street, to the

2 south by an electrical retail and repair shop, to the east by

5 a condemned building, and to the west by Sixth Street. A map

4 of the Property is attached hereto as Exhibit B.

51

6,_B. The Property contains hazardous substances. The Property used

7 to be marshlands which were filled in the late 1800"s and

8 early 1900's for development. The soil beneath the Property

9 consists of fill and sandy silt. The soil concentrations for

i0 lead and zinc were above background levels. The soil

ii concentrations for arsenic, carcinogenic PNAs, chromium VI,

12 lead, and thallium exceeded the lowest total health-based

13 levels and were selected as contaminants of concerns.

14

15

16 C. The hazardous substances and contaminants found on the

17 Property are to be contained by the installation of a Cap (as

18 described in the Cap Management Plan dated December 16, 1993,

19 and approved by the Department) and the maintenance and

20 monitoring of groundwater monitoring wells existing onsite.

21 If this containment system were to be damaged by unauthorized

22 excavation, breaching of the Cap, or impairment of the

25 groundwater monitoring system, the occupants of the Property

24 and nearby properties could be exposed to the contaminated

25 soils. Exposures can take place via in-place contact, surface

26

27 -2-
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water runoff and wind dispersal, resulting in dermal contact,1

2 inhalation, or ingestion by humans or animals. The purposes

of the containment system and other mitigation measures are to3

eliminate any significant risks to human health and the4

5 environment. A description of potential human health and

6 environmental effects of contaminants found on the Property is

7 attached hereto as Exhibit C.

8

9 D. The Property is undergoing remediation under the supervision

i0 of the Department pursuant to a Volutntary Cleanup Agreement

ii entered into between the Department and the Covenantor on or

12 about January 19, 1994.

15

14 E. The Department has determined that deed restrictions need to

be imposed on the Property to ensure full protection of public15

health and the environment.
16

17

18 F. The Property is presently owned by the Covenantor. The

19 Property has been proposed for the development of affordable

20 multi-family housing units.

21

221G. Covenanter agrees that in order to protect the present and
!,

25 future public health and safety and the environment, the

24 _ Property shall be used in such a manner as to avoid potential

25, harm to persons or property which may result from any
:i

26 hazardous substance remaining on the Property.

27
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i ARTICLEI FS:ZT.S[ 3
9

2

3 GENERAL PROVISIONS

4
L
,[

511.i Provisions to Run With the Land. This Covenant sets forth

61protective provlslons, covenants, restrictions, and conditions,

71(collectively referred to as "Restrictions"), upon and subject to

8!iwhich the Property and every portion thereof shall be improved,

91_held, used, occupied, leased, sold, hypothecated, encumbered,

i0 and/or conveyed. Each and all of the Restrictions shall run with

ii the land, and pass with each and every portion of the Property, and

12 shall apply to and bind the respective successors in interest

13 thereof. Each and all of the Restrictions are imposed upon the

14 entire Property unless expressly stated as applicable to a specific

15 portion of the Property. Each and all of the Restrictions are

16 imposed pursuant to Section 25355.5 of the California Health and

17 Safety Code and run with the land pursuant to said Section 25355.5.

18 Each and all of the Restrictions are enforceable by the Department.

19

20 1.2 Concurrence of Owners Presumed. All purchasers, lessees, or

21 possessors of any portion of the Property shall be deemed by their

'purchase, leasing, or possession of such Property, to be in accord
22!

231,wlth the foregoing and to agree for and among themselves, their

24'_heirs, successors, and assignees, and the agents, employees, and

25111essees of such owners, heirs, successors, and assignees, that the

26

27 -4-
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l!Restrictions as herein established must be adhered to for the

2_benefit of future owners and occupants and that their interest in

5the Property shall be subject to the Restrictions contained herein.

4

5!'1.3 Incorporation Into Deeds and Leases. Covenantor agrees that

61_the Restrictions set out herein shall be incorporated by reference

7 in each and all deeds and leases of any portion of the Property.

8

9 ARTICLEII

i0

ii DEFINITIONS

12

15 2.1 Cap. "Cap" shall mean the protective cover used to isolate

14 contaminated soils on the Property from human or environmental

15 exposure. The Cap has been constructed as outlined in Exhibit D

16 attached hereto.

17

18 2.2 Department. "Department" shall mean the California State

19 Department of Toxic Substances Control and shall include its

20 successor agencies, if any.

21

22 2.3 Improvements. "Improvements" shall mean all buildings,

25structures, fixtures, roads, driveways, regradings, and paved

24 iparking areas, constructed or placed upon any portion of the

25 Property.

26

27 -5-
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i

11'2.4 Occupants. "Occupants" shall mean these persons entitled by
Z

2 ownership, leasehold, or other legal relationship to the exclusive

311right to occupy any portion of the Property.

5i12.5 Owner. "Owner" shall mean the Covenanter or its successors in

611nterest, including heirs and assigns who hold title to all or anyJ

7iiportion of the Property.

8_[

,i

9i ARTICLEIIII,

10

Ii RESTRICTIONS

12
I

13'3.1 Restrictions on Use. Covenanter and Owner agree to restrict

14 the use of the Property as follows:

15 3.1.1 The use of the Property is restricted to the

16 development, construction, occupancy and maintenance

17 of the affordable multi-family housing units as

18 approved by the Department. No other use shall be

19 allowed without the prior approval of the Department.

20 3.1.2 The Property shall not be used in such a way that

21 will disturb or interfere with the integrity of any

22 hazardous substance containment or monitoring system.

23

24 3.1.3 There shall not be any activity on the Property which

25 will cause any potential harm to public health or

26

27 -6-
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1 safety or the environment.

2

5,3.2 Groundwater Monitorinq. Covenantor and Owner shall perform
k

4i!and comply with the requirements of the Groundwater Monitoring Plan
i

51ias approved by the Department for the remediation of the Property.
I

6 :
!,

7113.3 Operation and Maintenance of the Property. Covenantor and

8:!Owner shall perform and comply with the terms and requirements of
I,

91_the Operation and Maintenance Agreement to be entered into between

10:ithe Department and Covenantor. In particular, Covenantor and Owner

Ii shall comply with the following requirements:

12

15 3.3.1 The Property shall be used and developed in such a

14 way as to preserve the integrity of the Cap and the

15 groundwater monitoring system installed on the

16 Property.

17

18 3.3.2 Covenantor and Owner shall notify the Department of

19 each of the following: (a) the type, cause, location

20 and date of any disturbance to the Cap which could

21 affect the ability of the Cap to contain subsurface

22 hazardous substances on the Property, and (b) the

25_ type and date of repair of such disturbance.

241 _ Notification to the Department and a request for

25 any proposed earth moving or excavation shall be made

2S

27 -7-
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1 by telephone within 24 hours of the discovery of any

2 Cap disturbance and by registered mail within five

5 (5) days of both the discovery of Cap disturbance and
I

41i the completion of required repairs.

5

61! 3.3.3 The Department or its designated representatives

7; shall have access to the Property for the purposes of

I

8 inspection, surveillance, monitoring or other actions

9 necessary to protect public health, safety or the

i0 environment.

ii

123.4 Conveyance of Property. Covenantor and Owner shall provide a

i_ thirty(30)-day advance notice to the Department of any sale, lease,

14 or other conveyance of the Property or an interest in the Property

15 to a third person. The Department shall not have the authority to

16 approve, disapprove, or otherwise affect any sale, lease, or other

17 conveyance of the Property except as otherwise provided by law or

18 by reason of this Covenant.

20 3.5 Enforcement. Failure of the Covenantor or Owner to comply

21 _with any of the Restrictions or requirements as set forth in this
h

!,

2211Covenant shall be grounds for the Department to require that the
I

2SlCovenantor or Owner modify or remove any Improvement constructed in

24 iviolation of this Covenant. Any violation of the Covenant shall be

25!!grounds for the Department to take enforcement action, including

26

27 -8-
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l!the filing of an administrative, civil or criminal action, as

2'provided by law, against the Covenantor or Owner.
!

3'

I:
4;t3.6 Notice in Agreements. Covenantor, Owner and Occupant shall

5!'execute a written instrument which shall accompany all purchase,

6!ilease, sublease, rental agreements, and other conveyance documents

7!relating to the Property. The instrument shall contain the

8_!following statement:
i

9'

i0 "The land described herein contains hazardous substances.

ii Such condition renders the land, the property, and the

12 owner, lessee, or other occupant of the land or property

15 subject to the requirements, restrictions, provisions,

14 and liabilities contained in Chapter 6.5 and Chapter 6.8

15 of Division 20 of the California Health and Safety Code.

16 This statement is not a declaration that a hazard

17 exists".

18

19 ARTICLEIV

2O

21' VARIANCE AND REMOVAL OF RESTRICTIONS

22 _'

23.'4.1 Variance. Any Owner or, with the Owner's consent, any

241Occupant of the Property or any portion thereof, may apply to the

25_Department for a written variance from any of the Restrictions or

26

27 -9-
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l:_requirements of this Covenant. Such application shall be made in

2 accordancewith Section 25233 of the California Health and Safety

31Code.

4

5:_4.2 Removal of Restrictions. Any Owner or, with the Owner's

611consent, any Occupant of the Property or a portion thereof, may

71iapply to the Department to remove any of the Restrictions or

8 !requirements: of this Covenant as they apply to all or any portion

91;of the Property. Such application shall be made in accordance with
1

i0 Section 25234 of the California Health and Safety Code.

11

12 4.3 Term. Unless modified or removed in accordance with Section

13 4.1 or Section 4.2 above, the Restrictions and requirements of this

14 Covenant shall continue in effect in perpetuity.

15

16

17

18

19

20

21

22

25

24

25

26
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1 ARTICLEV

2

5 MISCELLANEOUS

4

5 5.1 No Dedication Intended. Nothing set forth herein shall be

6 construed to be a gift or dedication, or offer of a gift or

71dedication, of the Property or any portion thereof, to the general

8 public for any purposes.

91

i0 5.2 Notices. Whenever any person gives or serves any notice,

ii demand, or ether communication with respect to this Covenant, such

12 notice, demand, or communication shall be in writing and shall be

15 sent simultaneously to an authorized representative of the

14 Covenantor (or Owner) and to the Department, in certified mail with

15 return receipt requested.

16

17 5.3 Partial Invalidity. If any portion of this Covenant is

18 determined to be invalid or unenforceable for any reason, the

19 remaining portion of this Covenant shall remain in full force and

20 effect.

21

22 5.4 Recordation. This Covenant shall be executed by the

23_iCovenantor and by the Department. This Covenant shall be recorded

24 by the Covenantor in the San Francisco County Recorder's Office

25 within ten (i0) days of the date of execution as set forth above.

26

27 --II--
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1fIN WITNESS THEREOF, the Covenantor and the Department execute this

211Covenant as of the dahe set forth above.
1

3:,

4

5
r

6 ;_ "Covenantor"

7:
i'

8i

9/

10

11

12 THE KNOX PARTNERS LIMITED PARTNERSHIP

13 By: GP/TODCO, Inc.
MANAGING GENERAL PARTNER

14

John Elberling
16 Executive Vice-President

, GP/TODCO, Inc.
17

18

19

20
"Department"

21

25 Barbara.Cook,_hlef
Site Mitigation Branch

24 Department of Toxic Substances Control

25

26

27 --12--
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EXHIBIT A

241-6th Street Site

San Francisco, California

Legal description of the above site



EXHIBIT A

241-6th Street Site

San Francisco, California

THE LAND REFERRED TO IN THIS POLICY IS SITUATED IN THE CITY

AND COUNTY OF SAN FRANCISCO, STATE OF CALIFORNIA, AND IS DESCRIBED
AS FOLLOWS:

COMMENCING AT THE POINT OF INTERSECTION OF THE NORTHEASTERLY

LINE OF 6TH STREET; WITH THE SOUTHEASTERLY LINE OF TEHAMA STREET;
AND RUNNING THENCE SOUTHEASTERLY ALONG SIDE LINE OF 6TH STREET 80

FEET; THENCE AT A RIGHT ANGLE NORTHEASTERLY i00 FEET; THENCE AT A
RIGHT ANGLE OF SOUTHEASTERLY ALONG SIDE LINE OF TEHAMA STREET I00
FEET TO THE POINT OF COMMENCEMENT.
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EXHIBIT B

241-6th Street Site

San Francisco, California

A Map of the Property
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EXHIBIT C

241-6th Street Site

San Francisco, California

A description of potential human health and the

environmental effects of contaminants found on the property.
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TOXICITYPROFILE

ARSENIC

tI ,

Arsenicis • silver-grAy,brittle, crystallinemmL I13prevalencein the I
[

envi_c zinc;Stb dye tO both. nattlr:sl and aAthropoge_c so'ores. Arse_¢ is Ii, 5;tt,Jr_]y

o¢.cu_lag substancein the earth'scrusttad is found widely in natureas trseaopyrite ]

([_¢ rationalLabourOr_ontzation,1983). Ceram;csmanufacturing,coppersmelting
!

indt ties, trod pestlcldcs are anthropogenlc sources of Msenic in the unvlro_mf'_t I
• i

(.4T4 _R 1f89). Oralexposureto inorganicarumi¢primarilyaffects the skin tad ]
I

ner_ us system,and inhalationexposureaffect_the lung. Furtherdetails of arsenic

toxl, ty are presentedbelow. "_ I
I

Epidemiologicalstudies found an increasedabortion rate in women
l

occl_ationallyjiexposed viz inhalation¢0arsenicfumes; decreasedbirth weight was al_o
see_l,u_-bah,usborn to similarlyexposedwomen,ai_ough the dat_ were not ,dequtte to ]

t'lt[" I
iml_c_te arsenicas the causativeagent (Nordstromet at.. lP?ga-d: ATSDR, 1989).

tM_q informationon deveiopmen_ toxicityis from animalstudies, which have shown

'[]

_ ,_esdecreasedbirthweaghtandaninc_ abortionrate(ATSDR,1989). No huron

tel eductive damwere located Jnthe availablesclentlfic literat_re;in animalsorally '

e_ ned to arseuitea smalldecrease in aventse liner slzc and in increasein the rat;a of

mt z to females wereobserved (3c_oeder_ Mitchener.1971).
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Acu Toxicity

Severe _strointestinul dama_c with naus_, vmnlllug, e.l_d_arrhe_ can occur

fo ng oral exposure in humans. Im_nse thirst, pharyngeal edema, and abdominal

polx__ave also been observed. Irritation of the skin, eyes, nasa/mucusa, pharynx, smcl
/

bro_bl may develop followi"8 cxposure to airbOrnearsenic. Ingestion of very high

Cbr_ic Toxicity

I Chrou]_ oral exposure m arsenic in humans results primarily in skin lesions and

peril_era! neuropathies with possible vascular disease. Skin lesions are very prevalent

!

with _hronic exposures and consist of hyperker_is and hyperplgmentation, us'._dtyin

are_ of the bOdy not normally exposed to sunshine. Peripheral neuropathias involve

both ensory and motor pathways, paresthesJa, hyveresthesJa.'neur'-,lgia, enuscIepain, and

weakness are typical manifestations (ATSDR. 198.o). Blackfoot disease,
a peripheral

vasc Lrdisease characterized by gangrene of the extremities, has also been attributed to

chro : ingestion exposure to arsenic; however, there is some question _ to whether

Blac 0or disease is strictly due to arsenic exposure (Lu,/PP0).
[

Repeated oral exposure to arsenic in humans has also been observed to result in

hema_oietic_ effects (anemi_, |eukopen]o, ec_inophil|a), cordiov_cular _'/'ccts
It

(m_rd]al _'_,rc,'_n. _r,.r_ ,h,eken_n._ 1 hepa,_c el_,_ (necroll_is 9 _ntty chinges|

_ _1
czrrh._l"), and renal eff_ts (hematurm) (ATSDR 1989).

/

IThe EPA*reported subchronle znd chro_i_ oral xci'zrcnc_ do_c_ (sl_['D and cl_'D)

for i_rganic arsenic are both 3 x 10.4 mg/kg/day (gPA. 1992aJo). These values were

bsse_ _n epidemiologic studies performed by Tseng etal. (1968) and Tseng (1P77) who

m

/

c_tcu!i_ed a no-observed adverse elf sot level (NOAEL) of 0,009 mg/l
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i

I
(0. _08mg/k_clay) and t lowest-observedzc[vetseeffectlevel(LOAP.L) of 0.17u_

(0._ 4 mg/kg/day) for hyperpigmentation,keratosls,and v-J_,!_rcompllco_om. An Ii
t

un¢l _'=dntyfsctor of 3 was used to account for a lack of datathat would preclude

're ductive toxicity as • critical effect and for some uncer_ty as to whether
'1

N(_,EL sddres._l all sensitive individuals(EPA. 1992b). On the bog_of the

inf_ mation available, the _-PA assigned a "medium" confidence level to the oral RfD on

the_ .a_isof medium confidencein the study becausedoses wen not well characterized ]

_.dt )ther con_minants wer_ present, =rod medium conflden_ in the data_e beca_,_e

I! • , •

thel_l werepr:bl:ms w:th the avadableepz.demiologicztstudies(£P& 1,92b). l
I Chronic inhalation exposure results In n toxicity profile similar to that for 1

[
chrc; ie oral exposure with additional effects on the respiratory system, including

pul_ mary insufficiency, Iracheobronchitis, and perforation of the uasal-4eptum. I
|

Cirr )sis of the liver and portal hypertension are also attributed to chronic inhalation
I

ex_ _e to exseni¢. The EPA ha_ not established subChrenic or chronic inhalation RfDs

due _ a lack of adequate data (EPA,J992b).
I

IZ°=':==:°7='==2 =°2=,
/

lat_n_i_ periods for the development of the_ c_ncers, nm_ng from 6 to $0 years. The

most easonable estimate of the average latency period for skin cancer is 24 years

i '!(gP 1988). So'me evidence suggests that ingestion of arsenic may also contribute to

lung i_' tcer as well as cancers of the bladder, kidney, liver, and colon (_'PA, 1P88). The

EPA_ eported oral unit risk is $ x l0 "i (n_/I)'Z; the equivalent 0rai slope factor is 1.75

(ms/it! _/day)-_ (EPA. 1988). This value h based on the epldemloiogic study by Tseng

Ju_ 3 !
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(19__),who reportedanincreasedprevalenceof skin c'aacorfollowins eaposure1o

• rsq_c in drinking water (EP& 1992b).

i Chronic inhahtlon exposure to _ results in an _eased incidance of InnS

caDiZ. The range of reportedlatencyperiods_oc_ted w_ththe developmqmtof these

can{Its is 13 to 50 years with an average of 31 years. Live, cancer has also been

rep_ted to oCcurfollowing chro-k: inhalation of arsenic (£P,4. 1992b). The EPA-

red,ted inhalation unit risk value is 4.3 x I040_/mS) "I, which _nvc, b to an

inMi_tion slope factor of 15.1 (rag/ks/day) "I (EP& 1992b). This slope factor is based

un'd_ epidtmiologic studies of Brown and Chu (1983n,b.¢), Lee-Feldstein (1983),

l'li8_ (JP82), and Enterlin©and Mazsh (1982). These i_vestiXatioas evaluated n_a]e

whi!i i resulted m sta_tically slgmficant increases in the incidence of lung cancer.

B_ on the available scientific information, the EPA cla_fied arsenic as a Group A

chen_al (known human carcinogen) via both the oral and inhalation exposure routes

(EP,_ 1992b),
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ToxicrrY PROHI_

CARC_OGi_IC P/_ J

lnt/_¢_ou ]

Polycyclic aromatic hydrocarbons _NAs) con be divided into two zrouln based j

}! ,on eir toxicity:,carcinogenicand aoncarCinogenic.The following information is based
l

on I !nzo(a)pyrene (BaP), the toast widely studied of the potentially carcinogenic PNAs [

(car_ inogenic oFNAS). BtP is the only carcinosen_ PNA with eslabl_hed toxicity valzzes
/ !

(Ep_. D92a.b). Othercarcinogenic.PNAsare discussedbriefly on the basis of a toxicity I

equl!_enoe scheme by whloh tho _._,eJzicity of the o_h_" c_r_nog_c PNAs is I
nulz_rically compared to the caroinogenJcaty of BaP.

BzP is a pale yellow chemical that o_urs naturally in fossil fuels. Anthropogenie ]
!

sour _sof BaP in the environment include exhaust from motor vehloks and other

Sazo be cmd dle_el cusiues, emiszlons from c0ai-, oil-, and wood-burning stoves and I

furr_es, cigarette smoke, and general soot tad smoke of industrial, tounicipzt, and

/

i

doto ic origins (ATSDR. 1990c1. Target sites of eaP toxicity inotudethe bone marrow,

xcvr _uctlve organs, g_trointestinal tract, and resplmtury system. Further details of

BaP _xicity axe presented below.

I_e _pmental/Revrodtlcflve Toxici_

No studies on the developmental or reproductive effects of BaP in humans could

be ft od in the available literature; no animal data on inhalation or dermal exposures

were _cated. 0ral exposure studies in animab indicated that in uZero expmere to BaP is ]
t

;



Carcinogenic PNAs

F6 583, iated with developmental toxicity and adverse reprod.c_ve efrcc_ Ia_ri_tor_

ha_ Ireported a decreased fertility index, a high incidence of smrjlity in progeny, an

in¢_ reed incidence of stillbirths, altered Sonndal development in offspring, and an

incJ _ incidence of malformations at birth followin8 isdmlation _ure of the dams

(me ters) to BaP (ATSDR. ]PgOc).

I

Non_0_claoaenic E_fects

Aca_ Toxicity

i Data on _cute toxichy in hum-,,_ and _utc inh_Ntltm toxicity of BaP in animals

wer_ aot located in the available scientific literature. Short-term oral exposure in

animals has been s_wn to _sult in death due to bone marrow depress/on

.- L"hr_[c Toxlclly . .
t! Few data on noncaromogen_c effects of chronic BaF exposure in animals and no

hum_ data were totaled in _he li,e_,nre. M_¢e subchronica, ly ex_?ed via ]'_estion
exhil._ed bone marrow depress]en wzth subsequent hemorrhase or refection

(AT; ,R, 1990c). The EPA has not established oral and inhalation reference doses

(Rtl _for l_aP (F.PA, i_92a).

c,n

i The carciDogenicJtyof BoP has been tested extensively in tnjn_tt. BoP has been
]i , ,

demc_Stratedl,to be both a local and a systemic carcinogen, prnducmg.tumon at --the
poln_ _f exposure (EPA. lfP2b). When ingested, BoP has induced an _ncrea.cndinczde'nce

/

of u'i_er digestive tract tumors, stomach tumors, lung adenomas, end leukemL_ in

anlm_. Animals exposed to BoP via inhalation developed _umors of the nasal cavity,

I
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I

!
I_"1=x, truchea, and pharynx (ATSDI(. 1990C, EPA, 1984a). llmtr_l_heal adnfin_lratJonI

|

oft aP has resultedin In i_¢reasedincidenceof respiratorytractneoplasmsand lung

1 .ad .omas (EPA, 1992_). BaP has also been shown to induce skin tumors in animals

folJ wing dermal exposure (ATSDI¢, 1990¢).

Epldemlologlcal s_ies h_ve showu an a._o_htlon betwum skin e_ wt'.h

ha_,i,_een shown to be induced m humans by various mixtures of carcinngenlc PNAs
5

knOWnto containBaPincludingcigarettesmoke, roofln8 tar,and coke-oven emt_ions.

Th_ studies are, however, insufficient to unequivocally correlate BaP exposure with
m

|

chemical or probable human carcinogen. Thc established slope factors for BaP are

5.7_d 6.1 (mg/kg/day) I wa the oral and anhalauou routes of exposl._e, respectively -.. ]?

Qth Carclnoeent¢ PI'_As

t_l_iThe following sections di._u_s the toxicity of other carcinosenic PNAs including
1

(Ch:_nd Chen. 1984) -

eenz_)_thr_ce_e

o _enzv(17) fluoranthene

o Chryseue

o Dibenzo(a,h)anthracene

o lncieno( 1,2.,3-cd)pyrene.

I
,I !
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' ' Rats administered dlbenzo(a,h)anthracene via subcutaneous injection daily from

the _r3t day of presnancy exhibited an in_r_d incidence nf fetal d_t_h 8s_d resorption
J

and _ble Ions-term effects on fertility (Wo/[e and Bryan, 1P$9). Parenteral
.I, , .

8dm!_sstration of chryseue to mice in the perlna_d period resulted in an increased

m_""J./_ of hepzlsc' tumo.n (GTv_r et at., 19"/$; B_._ng e! el., 197P). NO data could be

I I

locatt_ in the available sclenUfic ltterature on the potential, developmental or

repr_ lupine effects of carcinogenic PNAs on human_, and no other animal data on these

k

0r ot :r carcinogenic PNAs coulcl be located.

Nou '_tinvEenlc_F,ffect5

' Acute oral exposure _ coal tar, a materi_f that con_.ins numerous carohlogenlc

PNA has been found to cause severe liver damage in pigs; however, acute oral and

clerm administration of many carcinogenic PNAs or carcinogenic PNA mix_res have

been ,own to result in only mild toxicity in test organisms. Other carcinogenic PNAs.

once _lated from the mixture, can ca_e specific, more severe syml_toms including

seven ..ye and skin irritation and damage to the liver, kidneys, lungs, and central

nervo rsy_em (_PA. 1984b).

Repeated application of the potentially carcinogenic PNAs to the skin can cause

folliculitis, photosensitization, and cancer. Additional data on the nontumor-

chronic toxicity of carcinogenic PNA-contalnin8 mixtures oo_ld not be found in

the literature.

carcinogenicity of PNAs as n class of chemicals has been studied extensively.

Certai_ PNAs are oonsldered to be carcinoj;enic when administered by ell routes
of

t

i
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exNt ure; however, ito_ all carcinogenic PNAs ue carcinogens. Some includins

ant teene, _*-._hthylene, ocenaphthene, fluorene, fluomnthene, _phthalene, end [
8

phe Lnthreneshow either no evidence or equivocal evidence of c_u-cinogenicity (see the
J

to_ ty prot-tleon noncarcinugenic ca_clnoSenic PNAs based on naphthalene). One of !

t_. |tOSt .xteD3ive|y st ndJed _RtclnogP._ _.dl_ _'e _1 w_h ;e C--Iy _u'_no_c by

all r_tes of exposure in animals. Other stron8 animal carcinogens of the PNA class
, |J . .
mcl_e 7,12-d,methylbenz(a)anthracene, dihenzo(a,h)anthracene, 3-methylcbolanthrene, i

IJ .

5-ral]lhylchrysene aad dlbe:z(a'h)'_ridine (EP.A."$P'4b)'] .
luterestinely, there ts no_ yet clear evxdence thnt individual PNAs exe !

carc_ )genie to humans although the carcinoseniclty is interred from animal studies. On I
[

1. I

suspl_ ted of causing cancer in humans. For example, soot and coal tar_ere fh-st J
!

susl_ ted in the late eighteenth century to he c_cinogenlc, which was later confirmed

by e: _erlmente.l a.ulm_t! studies, lu additi._u, the._e compoun(Is h_ve aiso been foulld tO [
4

con _ute to the human carcinogeniclty of cigarette smoke. Epldemioloeical studies of !
/

vari_ worker populations have shown n clear association between exposure to PNA-
t

con_l_in8 mixtures and increased cancer risk (ATSDR. 1990¢). Currently, the EPA. has

classl ed many of the above Carcinogenic PNAs as Group B2 chemicals or probable

huu_ carcinogens. It must be emphasized that a variety of factors ply important rotes

In ¢le!! rmining the carcinogenic poten_ of specific PNAs. These include but are not

[

m

limiu to structure, cellular tnnsport, storage potential, enzyme inducibility, or]datlve
/

meta_tlism, and rate of excretion.

,' IPNAs-- have also been studied extenssvely"",nshort-term mutaeenic]ty esstys. The ]1
same _rlnciples apply to these results as to those for carcinogenic effects, i,e,, many L

I I
! ""'J

I¢J81_,_1_5 S_ 8 .
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|t J

I'N/_ are negzdve and rn_ny are st.ro_ly ix_itlve ;,1muteseuiclty amays. In g_etal,
L

iJ * • •

thusF[PNAs that art stxongly carc_uogemc also appelr to be mumgenlc.

T_xl_lty Eouivaleoee Fac|or_

; i To quanfitztively assess the car_nogeni: risk of u mixture of PNAs, two methods
L/

l| _ .
the s_ne carcsnogenz¢ potency as BzP. This approach was recommended by the _EPA

(1P8,_I 1988) andis regarded as n highly conservative method Chatmay overestimate

carcJ genicity because avuil_tbledata, although limited, suggest that Some carcinogenic

PNA are significantly le_ potenl than BzP. The EPA is currently reviewing alternative

toxiL _ulvalency policies, which include the druft document issued by ICP-Clement

(19a_i The DepartmentofToxicSubstancesControloftheCalifornizl-_nvironmental

Prote_!ionAgency(CaI-EPA)advocatestheuseof"thecurrentI_PApolicyforu busellne

I

quan atlveriska._essmentforcarcinogenicPNAs (i.e.,allczrcinogenlcPNAs aze

equi, enttoBaP inpotency)and,inaddition,sugges_theuseofa toxicequivalence

apprc :h asan alternative(DH$. 1990).

Thisrelative potencymethodologymay significantlyreducetheconservatism in

evaluating the toxicity of the carcinogenic PNAs. The following toxic equivalence

/

1 ;]
facto!_('TEl=s),basedon thedataofChu andChen(1984),canalsobeusedbecause

!:I.
other'_eL'Luvepotency reports are controvers,_! and still in draft form:

,]u_ 3:
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Ctrclnogeulc PNAz

] a ._' /!

Compound TJ_

Benzo(a)anthracene 0.0! 34
Beazo(aYp_-eae 1.0
Beu_b)fluoreue 0.08
BenT.o(k)fluoranthene 0.0044
throne 0.0012
Diheuzo(a,h)an_e 0.69
lndeno( 1,2,3.-cd}pyrene 0,0171

• 1I

To t lculate the slope factor for a given carcinogenic PNA, the slope factor for BaP for !

the i_erdneut route of exposure (oral or inhalation) is multipUed by the TF..Ffor that ]
[

tl ......

appf/_prlate method to evaluate the potential adverse health ei'fec_ of carcinogemc PNAs
]

as th , size nod is similar to the approach developed for evaluabn8 such compounds its {

dio_l_s and furaus. I
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'_ TOXICITY PROFILE

li

I__!oducfltln
Chromium is a naturally occurring element in soil. volcanic dust. and gases.

Ch_omlum VI, also known as chromate, is one wlence state in which chromium is found

(o, era are Chromium 0 and Chromium I_• Chromium YI is generally produced by

in, Istrial processes including the manufacture o£ steel _.nd other melal alloys, chrome

pL ing, pigment manufagture, leather tanning, and wood and water treatment.

C_i omium YI is generally the most toxic of the various chromium valence states.

So tble chromium VI compounds are irritating and corrosive, and their toxic eff'_'ts are

th result of these properties (ATSDR, 1989), There is some evidence t_at chromium VI

is ;duced in the body in part to chromium IIl, an essential nutrient (EFA, lP92a). The

t_z ,et sites for chromiu m Yl toxicity include the respiratOry lz'act, kidneys, ]ivcz-, and

. . . • Win _une system. Further detazls of chromium VI toxzcsty are presented belo .
I

D._!elol_mentl,/Reoreductlve Toxicity
' Data on the developmental or reproductive toxicity of chromium Yl following

inl_ _lationor oral exposure in humans could not 1_ found in the available literature.

A_i!.real studiesinvolvingoral exposurefoundno increasein adversereproductive

1 c_. Animal studies involving parenteral adminlstratJon (injection) Found increasedof fetal death, external abnorm_n_l_hies,_nd weight depression (AFSDR, 1989). The

re,vance of these findings to humans is not known.

°_
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- Chromium VI

The acute effects of exposure to chromium in humans generally Tesnlt from

occt_ ,ationel inhalation of dusts or mists. Inhalation exposure to chromium causes

dys_ tea, cough, pharyngitis, and nasal and generalized respiratory irritation. Immune

' In effects in the form of anaphylactoid reactions have also been seen. When

::i! ted. chromium VI can cause renal tubular necrosis, iastrointestinal tract irritation

and_tfleedins, nausea, vomiting, hepatic necrosis, and hypersensitivity reactions including

dert_atitis, urticaxia, and angleedema. Dermal exposure can result in dermatitis and
/

dee_ ulcers (ATSDR, 1980).

C"hitnlc Toxicity
' Adverse respiratory effects in humans that result from chronic inhalation of

vart_ us chromium VI compounds include ulceration and perforation of th_ _atol septum,

ne_i _ and atrophy of the bronchial epithelium, polyps and papillomas of the upper
/

re_ti ratory tract, emphysema, chronic bronchitis, chronic pharyngitis, tracheitis, and

! 'pn IImonia. Workers chronically exposed vii inhalation have developed nephrotoxicity

in_eformofrenaltubu_r_ecro_isan_h,_aticinjury_ith_ndi_.Skini._o_
ineJ dins allergsc dermatstis and eczema have also resnlted from chronic inhalation

exg sure (AT_DR. 1989).

Laboratory animals subfhronically exposed orally and intraperitoneally have

sho_ 'n signs of neurotoxicity inc]udin8 decreased motor activity and neuronal

de[ neration in the ceretnal cortex, sugl;esting that the brain may aM be a target for

chs rdc chromium VI toxicity in humans (AFSDR. 1989). Few data on chronic oral

tox :ity of chromium VI in humans were located in the available scientific literature.

p_H 2of4
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The F.PA-_M_ chronic oral reference _ (¢Rt'9) for _=hmi VI b

$ _ 10"s mg/k4/day. This valuc w_ ba_ed on tho work of MacKenzie et aL (1958), who

ol: _rved no adverse effec_ on appearance, weight l_in, food consumption, blood, or

ot = tissues in male and female Sprague Dawley rat_ when administered chromium Vl

as _____um dichromate in drtukln8 water for one year. The no.observed adverse effect

lei_ _1(NOAEL) calculated for thls study was 2.4 mz/lqt/day. An uncertainty factor (UP)

of ;00 was applied to the NOAF.L to calculate the cKfD on the basis of expected

in rhuman and interspecias variability in toxicity in the absence of specific data and to

cc ,ensure for reliance on a study with an exposure duration of less than lifetime. The

EI_]k-reported subchronlc oral reference dose (sP.fD) is 2 x 10-2 mg/kg/day and was

b_ ;d on the same study as the cRfD. The UP for the sRfD Is lO0;no other details

w_ reported. The study on which the RfDs were based is rated low iq confidence by
,o,

th_]iEPA because of the small number of animals tested, the small number of pazv.meter_

m_ sured, and the lack of a toxic effect at the highest dose tested; confidence in the

d_ tb_e is also low because the supporting studies were of low quMity and because the

te togenJc and reproductive endpoints have not been well studied (£PA. IP92B). The
/

E! therefore assigned a low confidence rating to the oral RfD. The EPA has

w_iadrawu the inhalation reference _oncentmtion (RfC) for chron_um VI, pendin8

retPiew of the data (EPA. 1992o.b).

I[cioe,Ef .
-- ' Epidemiolosmcalstudtes indicate an intruded respiratory cancer risk from

oc;;,patlonal exposure to chromium via inhalation. Animal studies support this

co_relation between chromium exposure and tun8 tumor_. The EPA has calculated an

in zlation unit risk vatue of 1.2 x 10-2 micrograms per cubic meter (/Js/m=), which is

I&t-H aof4
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J equ alent to an iohalatlon _lopc factor of 4Z (ms/l_/day) "x{£PA, 1992a), Th_ value

wm _ on the work of Mancuso(1975), who observed an/no'reused incidence of lung

can _rin workers chronically exposed to chromium VI via inhalation. The F_A has not

yet eporteOan oral slope fa_'oG a value is Currentlyunder review. The _-PA

cim tied chromium VI as a Group A carc/nogen (known human carcinogen) on the basis
,[

of _ficlenx human and animal data (£PA, l_2b). In general, the posItlve genotoxleity

res_,_forchromium V'Isupport the carcinogenJcirydateinhuman andanimalstudies.
l

Intheabsenceofan El'A-determinedoralSF,thePI_E used

4.2:,10"I(mg/kg/day)-IastheoralSF. Thisvaluewasestablishedby theOfficeof

En'_ronmentalHealthHazardAssessmentoftheCaliforniaF_vironmentalProtection

Agq cy (Cal-EPA, ]992).
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LEAD

iI

r! Levi is • bluish whim or silvery f_r_ymetal whuus prsv_dsnco in the vuvironmsnt

re_ iU from both naturally occurring and anthroposenic sources. Lead occurs naturally

in be earth's crust and soil, rarefy in the elemental state, and usually in • number of"

or . Naturalsourcesthatcont*ibuse toairbornelead include silicate dusu, volcanic

ha _genaerosols, forest fires, sea salt, meteoric matter, and radon dec_y. Anthropogemc"

so ces are the mining, smelting, manufacture, and refinement of lead. coal-fired power

Plai .is, tyatterieS,vehicle exhaust, waste oil, and iron and steel manufacture

(!_ DB. 1991). This profile assesses the toxicity of metallic lead and inorganic

co _oun_, not organic lead compounds, Lead primarily affects the blood,

cz iova$cularsystem, central and peripheral nervous system, and kidneys. Further

de_ ils of lead toxicity are presented below.

_elonmeetal/Reero.ductive Toxicity

v-I. E ]dence suggests an as,_ociatianbetween human fetal lead exposure and the
I

su|_equent retardation of mental development at blond-lead levels as low as
I

10_tmicrogramsI)er deciliter (_g/dl) (Bellinfer el al.. 1987). Postnatal effects in the
!

o_pring of orally exposed animals include delayed air righting reflex and time
Io eye

o_•g, decre_d visual acuity and evoked responses, and iesrnsng and behavioral
I

di_ bifitle_ (Kishi et ai.. 1983: Winm,ke el al.. 1977: Winnoke. 7980: Bushnsll and

8oi 'man, 1979: Laughlin et al., 1983: Cooper et al., 1980; Fox and Wright, 1982; Fox et

oi,1977;Impelman el al.. 1982).

$9-H lore:tg, 1_
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Toxicity tes_ with laboratory animals have shown that adverse effects on
i

reps _luctive function in both males and females can occur from oral exposure to

into mic lead (Rorn, ]gSO). ,Effects include ovarian chanSes in rhesus monkeys, delay of

sext maturity end decrease in clutch size in hens, and pros_te hyperplasia and

red_ ion of testlcular weight in male rats. The oral administration of inorganic lead to

aduI,Irats of both sexes appears to produce synerSisfic effects, Le.. combined tozic

eff_i__; on reproduction and on the offspring that are sreater than those produced.by
trea_i Lentof either sex alone (Stowe and Goyer. 1971). In humans, decreased fertility

and )normal sperm were found in inhalation-exposed male workers with blood-lead

leve as low as $3 #s/dl (Lancran]an et al.. 1975).

_or _lno_enic Effects
I

Acti [ Toxicity _,

Acute oral or inhalation exposure to inorganic lead can result in encephalopathy

(des_erativet brain disease) characterized by headache lad drowsiney, end at higherIt
dos_ti!by,coma, convulsions, and poulb|y death. Acute lensdeucephalop_thy oft*n r_nlt$
• Itm pl,+manent, residual, neuropsychologie impairment characterized by reduced

inte] gence end behavior change:. Acut:l.eadexposure viaiagestioneantlsoresultin
the moons Syndrome chantcter/zed by inJury to the fenaJ tubules of the kidneys and

leak_,_:e of glucose, amino acids, and phosphates into the urine (ATSDR. 1990).

Chr_ dc/Subchronlc Toxicity

The main ntrsets of chronic oral or inhalation exposure to inorganic iced in

hun_ are the red blood ce_ls and their precursors, the cardiovascular system, the

centt andperipheral nervous system, and the kidneys. Anemia can be tmons the most

sens _emanifestations of the hematologic toxicity of lead, re_ulflnS primarily from the
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le_ ,induced inhibition of enzymes involved in he.mebiosynthe, is (Horabert and

Ny_, ran*n, lPTO). Increased blood preaeuto has been associated with blood-lead
, a

cot_ entrttlons ranging from 30 to 40 #$[dl to as low as 7 Iq/dl (£PA. 1986). This

re]: !o.hip appears most strongly in middl_-aged white males (aged 40 to 59) althoush

4

2::*212"2"TJ2:TL722o722'2:
affect the peripheralnervoussystem,causingsegmental_myelit_ationat high dos., and I

/ )

a s._l_wingof motOrnerve can0uction velocity at lower _loses (Landrigan eta/.. 1976). In

tbet_entrai nervous system, chronic oral or inha|atton exposure to inorganic
leadh___q

be_ shown to cause subtle but apparently irreversible deficits in intelligen_ and I
i

beh_ vinr (Needlevnan et ul,, 1979: Winneke e! ai., 1981: Yule ez al., 1981). On the basis

of- L_e and other data. the EPA (1986) conoluded that lead causes subfl,ebut l
t

irrt ersible damage to the central_nervous system in children at blood levels below

$0 ;/all, posslbly as low as I0 #g/all. I

To date. the EPA has not develoved oral or inhalation reference doses (RfDs) for I

inn _ic lead (EP,4, 1992). Inorganic lead is evaluated differently than other

co_ rends based on its complex pharmacokinefics in the body (EPA, 1992).

Ca_ nolteal¢ l_f_fe:cts

The lnternmlonal A_ency for Researoh on Cancer (IARC) perfermcd an

ass_sment of"the carclnogenicity of inorganic L._d compounds in humans and found that I

/

.ill_l
J

th_,_ is inadequate evidence that lead is a human carcinogen although it has been shown II_] • • •,o_ • ,,,,,..,,_,i_os- io,,ver..,_,,,,,,.,,p,_,.cr_,,,,. J-o. R..,.,-,,_=o, J

1 Ihav_ been found m rats, mice, and hamsters orally exposed to lead (Boyland et al., 1962:

Zol get, 1951: Van Eseh wad Kroes. 1969). Tumors have also been found to develop in

-I

|-H $0/'6
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the t fin, spinal column,edrenals,prostate,and mammaryglandsu s resultof oral

expo _e(Baldwinetal.J964:Zav,4rslmandMadras,1972).Studiesofratsexposedto

500.12,000mg/kg ofleadinthedietfoundtumors;however,itshouldbenotedthat

these iigh doses can also ca_ noncm'cinogenic efTects in expe_imentzl nnlmals. The.

EPA as not established oral or inhalation slope factors for lead, which it classifies as x

Oro_ B2 chemical, a probable human c_rc_nogen(EPA, 1992). Instead, two models

deve; ped by EPA and Cal-]_PA were used to predict blood-lezd levels resulting from

pote_ ial exVosures to lead at Sites IR-9. IR-6, and IR-10 (EPA. I_O:

Ca/-, _A, 1992).
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or as! _organlc salts. The thallous s_ta (I) is more commonly found in the e_vironment [

than ke thellic state (HI). Industrial _ of thallium, mostly in the elevtsontf Industry,! I

incre _ the potentiM for human exposure to thallium ill the environment [

(AT_ R, 1990). Tarter sites of thallium toxicity include the respiratory, cardiov_culsr,

gas_r rtteszinaland nervous systems, and the liver and kidneys. Further de_ails of

thalli n toxicity are discussed below. _ [
!

l)_,ve_] mentel/Rel_roductlve Efj'ect_

" il Ch|ldren exposed to thallium in u:ero were found to have ni_increase in th e i,
inoidli_co of birth defects (Do[g_'r eta/., 198$). Other data r_arding poteati_l

...
devel_i >mental effects of thMhum on humans were not located in the avaihble scientific

I
iitera_ _re. Laboratory animMs exposecl to thallium in Ulero have exhibited fetal growth !

t

retar!_ tion (chickens and rats), teratogenlcity in the form of tchoudroplasla (dwarfism, [
] ]

in chl}kens), hydronephrosls and vertebral abnormalities (rats). and functional

neur¢ _Sic_ effects in the form of Learningimpairment (ra_ AT,_DR, IfgO; _PA, lgSO). I

No data resarding the reproductive effects of thallium on humans were located
!

in th_f scientific literature: however, an|m_! data sugf.e_ that there m=y be reproductive

effec in males. Male rats orelly exposed to thallium exhibited decreased sperm mot/lity • ]
t

and } ;toloslcM ¢henses in the testes (Formigli et el.. 1986).

• 1
Jaa*l H_,_t lof4

I
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A_,_'!to.city
Acute |ngestlon of large do_4_(up W I grin:a)of thalllutu sulfate has caused d_th

due orp tory ftlt humanŝ cu expos homans
/--

cardl:_ damage (myocardial dam_e and abnormalhles in cardiac rain and rhythm), renal

damn (tubular necrosis), liver damage, and gastrointestinal effects including abdominal

pain, )miring, diarrhea, and constipation (ATSDR./PgO). Dermal effects (hair loss)

and t urological effects (axnnal degeneration of cranial tad peripheral nerves) have also

been _orted following acute oral exposure (,4TSDR. 1990).

Cbro Toxicity

:)ataregarding chronic exposure to thallium in humans are limited. Workers who

were bronically exposed via inhalat]on deve]ol_l peripheral nervous sys*t_,meffects

inclu, ng paresthesi_, numbness of fingers and toes, muscle cramps, and impaired

perip _ralnerve conduction (Ludolph et gd.. 1986). However, inadequacies in study

desi render these results suggestive rather than conclusive. Animal studies of chronic

oral _osure to thallium demonstrated degeneration of nerve fibers and myelin sheaths

(Mw et al,. 198:1). These animal studies support the findings of neurological damage

in ch aically exposed humans.

The EPA-reported chronic oral reference dose (cRfD) for tha]lic oxide (the most

toxic r the thallium compounds listed on EPA*s ia_egraled Risk In/orm_ion Sy_em. or

I]ZIS 7 x 10 "s m_/kg/dty. Thb value is boned on a 90-day msbchronic study in

whi¢ ats were administered thallic sulfate via savage. Adverse effects to the liver or

the b_od were not observed at a reported no-observed adverse effect level (NOA,_I,) of

t

0.22 ;/kg/day. The NOAEL was divided by am nnoertainty factor of B000, whiQh

!g381! ILtt3 Zef4Jtm* =
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• on_hted of t0 fm Interspeciet eoavenion, 10 for extra_el_ f_om • sube.hv0_i_ to i

ehrotde e_4_mmredumtlou, _ 10 to pzete_ _lta*ve human subpopdatious. A

moatt3 fmr of 3was wd not submui, refenn,

dine (_fD). btHd _ _ _m_dy, b 7 z 104 m_kS/duy. "_['ue_I'A I_u _

ermblbbed ua ]nhaheio_ _ for theJlimuor its _ (,_PA. 1992e).

.zzbmm..JLm
NO wtodie| were l_ted in the available sc_enllf_ literatele :e-_t_A!-_ 1ootentlal

carcinogenic effems of th_dli_m _a hummm or an{reels. Studies o_ _0_zlc_y in

humam were not loe_ted_ however, aui_l fcudles ilx_xCe that• ttmltiom may be

_e_,utox_: (ATSDL_, h_,,_). The EFA has not el_rm;_,4 a weJ_ht-of-_vicle_'@

©_;fjcacion, or oral or in_mlstlon slope Cat_m-s(SF@ for thallium. Thalli_ owideb

¢l_ifled m • 0_o_-_D chemic:M. _h_ _s, _lot _I,_l_ifi_bPe_ to hum_s _t_|_0ge_iclty,

and no _Fs _re etvmil'_Jolu_PA. I_PP._,b),
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EXHIBIT D

241-6th Street Site

San Francisco, California

The Cap has been constructed as outlined in this exhibit






